The central nervous system, especially the hypothalamus, exerts an influence on the gonadotropin secretion from the anterior pituitary, resulting in the stimulation of gonads. The sex steroids, in turn, react back on the central nervous system in order to adjust the anterior pituitary function for reproductive cycles (Harris, 1955a) .
As reported in the previous paper (Kobayashi et al., 1963) , the characteristic found along with the estrous cycle and castration, the fact indicating a cholinergic mechanism of the hypothalamus intimately correlated with the gonadotropin secretion.
The effects of sex steroids on the content of acetylcholine (Gitsch and Reitinger, 1953; Kuwajima, 1957) and the activity of cholinesterase (Nagano, 1956) in the rat hypothalamus were demonstrated. However, the activity of choline acetylase, which may also represent the level of cholinergic function in tissues (Feldberg and Vogt, 1948; Hebb, 1957; Ebashi, 1958) , has not yet been studied in relation to the reproductive function. Therefore, the effects of sex steroids such as estradiol, progesterone and testosterone on the activity of choline acetylase in the hypothalamns of rats were investigated to elucidate the details of the feedback mechanism of those gonadal hormones on the central nevous system from the enzymatic point of view. 
MATERIALS AND METHODS

RESULTS
Effect of estradiol on the choline acetylase activity in the hypothalamus and the hypophysis of the rats on the 10th day after ovariectomy Ten trg estradiol benz. per day was administered to the castrated rats. Vaginal smear was fully cornified on the day of sacrifice. As indicated in Table 1 , the rats treated with estradiol showed a lowered enzyme activity in the hypothalamus, compared with that of the untreated castrated animals (P < 0.01) and of the castrated animals treated with sesame oil (P < 0.05), while any demonstrable difference in the enzyme activity in the hypophysis was not observed among these groups. Effect of estradiol on the choline acetylase activity in the anterior and posterior hypothalamus In order to analyse the actual site of hypothalamus in which the choline acetylase activity is influenced by estrogen injected, the enzyme activities in the anterior and posterior hypothalamus were measured in the rats treated with estradiol.
In the anterior hypothalamus, no statistically significant difference was observed between the castrated controls and the castrated animals with estradiol, whereas in the posterior hypothalamus the difference was noticeable from the statistical point of view, P <0.01 (Table 3 ). It was found that the posterior hypothalamus was mainly responsible for the inhibitory effect of estradiol on the choline acetylase activity in the hypothalamus. Effect of estradiol on the choline acetylase activity in the hypothalamus of the rats on the 100th day after castration No significant difference was revealed between the controls and the animals with estradiol (Table 6 ). It was found that in the rats which had long been castrated the activity of choline acetylase in the hypothalamus was not affected by the administration of estradiol. Effect of progesterone on the choline acetylase activity in the hypothalamus of the spayed rats The effect of progesterone on the choline acetylase activity in the hypothalamus of rats was studied simultaneously to disclose the possible mechanism of progesterone effect on the central nervous system. One mg of progesterone did not evoke significant variations in the enzyme activity in the hypothalamus nor in the hypophysis of the rats on' the 10th day after the castration ( (Table  5) .
DISCUSSION
Elevation of the activity of choline acetylase in rat hypothalamus following ovariectomy was reduced by the administration of estradiol to the level of the normal controls (Table 1) . This is consistent with the well established fact (Nelson, 1933; Schoeller et al., 1936 ) that the development of castration cells in the hypophysis of rats that accompanies an increased gonadotropic potency is prevented by the administration of estrogen. Nagano (1956) reported that the cholinesterase activity in spayed rat hypothalamus was depressed with a large amount of follicular hormone. Furthermore, definite effects of estrogen on the content of acetylcholine in rat hypothalamus were recognized by other workers (Gitsch and Reitinger, 1953; Kuwajima, 1957) . Along with those results concerning cholinesterase and acetylcholine in this laboratory (Nagano 1956; Kuwajima 1957) , our data indicate that a cholinergic mechanism in spayed rats may be sensitive to estradiol. Hohlweg and Junkmann (1932) and Hohlweg (1935) postulated the existence of the "Sexualzentrum" in the hypothalamus, a center which is affected by a blood level of estrogen. It is possible that estrogens exert some direct action on the adenohypophysis, but there can be little doubt that the main action of estrogens in the regulation of estrous cycle is exerted on the central nervous system (Harris, 1955b (Tables 5 and 6 ). Accordingly,it seems unlikely that estradiol has some effect on the activity of hypothalamic choline acetylase in rats 20days and 100days after castration which is lowered to a level of the uncastrated rats. Progesterone failed to cause a definite change in the activity of choline acetylase in the hypothalamus of spayed rats in clear contrast to the inhibitory effect of estradiol (Tables 1,4 and 5). This is compatiable with the generally accepted fact that progesterone can not prevent the appearance of castration cells in the hypophysis of rats (Greep and Jones,1950; Iwasaki,1957) .
Kent and Liberman psychic estrus in the hamster by the administration(1949)induced of progesterone into the brain ventricle. Kobayashi(1956) confirmed that copperinduced ovulation in rabbits can be inhibited by the intravenous injection of progesterone prior to copper salt injection. Kawakami and Sawyer(1959) reported the characteristic changes in the electroencephalographic pattern following progesterone treatment in ovariectomized rabbits.Furthermore,recently,it was found by an electroencephalographic analysis that progesterone modified the activity level of the posterior hypothalamus (Kobayashi et al.,1962) . It is revealed from the above data that progesterone may act on the central nervous system, especially on the hypothalamus in regard to regulation of reproductive functions. According to the result obtained by the use of progesterone-4-C14 it seems unlikely that the hypothalamus of female rats has an ability of preferential incorporation of progesterone (Kato,1963) .
Although much remains to be investigated to con- 
